This paper uses measures of life satisfaction, drawn from the first wave of well-being data now being collected annually by the Gallup World Poll, to investigate differences across countries, cultures and regions, in the factors linked to differences in life satisfaction. We first examine two-level global and regional equations for life satisfaction covering 105 countries, paying special attention to several key variables: income, age, attainment of basic needs (as represented by presence of running water, and having sufficient food), having someone to count on, perceived corruption levels, and perceived sense of freedom. We then estimate and compare the coefficients of cross-sectional life satisfaction equations for each of the 105 countries. While many of the key variables affecting life satisfaction have quite comparable effects in almost all countries, we are nonetheless able to identify some interesting regional and other cross-country differences.
Introduction
A previous paper (Helliwell 2008) argued that direct measures of life satisfaction provide a useful way to assess the quality of development within and across communities and nations. A case was made that previous doubts about the usefulness of comparing measures of subjective well-being across cultures and over time are being resolved in favour of subjective measures 2 .
The earlier paper compared results from the Gallup World Poll and the World Values Survey, focusing on modeling differences among nations in average scores from different measures of the quality of life. That paper also estimated two-level regressions based on individual data, and argued that most of the cross-country variance in survey measures of life satisfaction can be explained by measurable differences in life circumstances in those countries, under the assumption that people all over the world have similar basic preferences, and answer life satisfaction questions in roughly comparable ways. In this paper we dig further into the data to see to what extent the assumption of common preferences is justified. More particularly, we shall concentrate on using Gallup World Poll data on the quality of life to estimate cross-sectional life satisfaction equations in each of 105 countries. We shall then see to what extent the results on a country-bycountry basis are consistent with the use of two-level analysis in which coefficients are assumed to be the same for residents in all countries.
To set the stage for this analysis of the nature of and possible reasons for cross-country differences in the determinants of life satisfaction, we shall first present some results for global estimates of several different equations, and then regional estimates of the same equation that we shall then estimate separately for each country.
Two-Level Global and Regional Estimates Assuming Similar Preferences
Our key dependent variable comprises individual answers, from roughly 1,000 respondents in each of 105 countries 3 , to a question asking respondents to evaluate their lives at present using a ladder with steps numbered from zero at the bottom to 10 at the top, with 0 representing the worst possible life and 10 the best possible life. This is the Cantril ladder form for measuring the quality of life. Comparisons in Helliwell (2008) between results from the Gallup data, using this question, and from the World values Survey asking respondents to assess satisfaction with their lives as a whole on a scale of 1 to 10 suggest that the different ways of asking the question and framing the scale make some difference to the results, perhaps contributing to the greater correlation between income and life satisfaction in the Gallup data. However, even with the slightly different question forms, different sample selection and administration techniques, different survey years, and different structures and ordering of questions, the two bodies of data gave strikingly consistent views of the factors contributing to life satisfaction around the world. For 75 countries in both surveys, the simple cross-country correlation of average life satisfaction scores was 0.8 , suggesting that there are consistent cross-country differences in life satisfaction that are stable through time and robust to alternative survey techniques. Analysis in the earlier paper also showed that the high cross-country correlation of life satisfaction scores was not just due to both being highly correlated with average per capita incomes, because the residual cross-country variance of life satisfaction beyond that explained by income was also significantly correlated between the surveys.
The basic observations are at the individual level, and we are interested in estimating the extent to which individual life satisfaction depends on circumstances and events at the individual, household, community and national levels. We have developed three interrelated ways of unravelling the data. The first, which we emphasize in this paper, is to use the individual-level data in equations that are separate for each country. A second is to measure and account for international differences in life satisfaction using national average data, and a third is to use multi-level analysis to explore individual-level and higher-level correlates simultaneously. The second and third approaches were the focus of a previous paper (Helliwell 2008) , while in this paper we concentrate on the estimation and interpretation of separate equations for each country.
Before proceeding to the analysis of country-by-country coefficients, we shall first use the two-level model to estimate data pooled either globally or by geographic region. The basic estimation form for the two-level analysis of the ordered life satisfaction responses is:
(1) LS ij = α + δln (y ij ) + µX ij + γ Z j + ε ij where LS ij is life satisfaction for respondent i in country j, measured on a scale of 0 to 10, y ij is the level of household income of the respondent, the X ij are other individual or household-level variables, and the Z j are national-level variables, with the same value being used for all individual observations in country j. We use the log form for both household and national average income, to reflect standard economic assumptions and many empirical results suggesting that less affluent agents derive greater utility from extra income. In general, we employ national-level variables for which we also have household-level observations, in which case the γ coefficients represent contextual effects, or, in other terms, the extent of positive or negative externalities 4 . In all equations robust standard errors are estimated assuming errors to be clustered by country.
When we calculate compensating differentials for non-financial determinants of life satisfaction, we take into account the functional form of equation (1). Thus in our theoretically and empirically preferred case where income is in log form and X is in linear form, β= µ/ δ will be the log change in income that has for the average respondent the same life satisfaction effect as a change in the non-financial life characteristic X. Table 1 shows life satisfaction equations using individual-level data from samples ranging from about 70,000 to 83,000 respondents in 105 countries, with the smaller sample sizes resulting from missing observations for some variables 5 . Table 1 starts with the simplest equation in the first column, where life satisfaction is determined by gender, age (in quadratic form), marital status, and the logarithm of household income. We then sequentially add two measures of basic needs (running water and enough money for adequate food), a measure of social connectedness (having someone to count on), a measure of trust in institutions (each individual's assessments of corruption in business and government), and a measure of the individual's sense of freedom to choose. The exact wording of each question is shown in Table 5 .
Age effects are estimated by a quadratic form in age; in all cases there is a general Ushape, with some variation among country groupings. Marital status is divided into three categories: married or equivalent, single, and a combination of divorced, separated and widowed, with single being treated as the base case in estimation.
The log of household income is a very strong correlate of individual life satisfaction in the Gallup equations, even when the equation adds, as in column 2, responses to other life-circumstance questions determined at least partly by income: running water and having enough money for food. As shown in Table 2 that divides the sample by regions, the income coefficient is if anything higher in the richer countries (as previously noted by Deaton 2007) and shows no obvious tendency to drop as individual income rises, beyond the non-linearity implied by the logarithmic form for income. As shown in Helliwell (2008) the correlation between income and life satisfaction is higher with the Gallup World Poll data than with World Values Survey (WVS) data. It is possible that the Gallup life satisfaction question, taking the form of a Cantril ladder, invites respondents to think in relative terms more than when they are simply asked, as in the World Values Survey, to assess their life satisfaction on a scale running from 1 to 10. The current version of the Gallup survey is asking the question in both forms, to help answer this question. Attempts are also being made to expand the number of income categories, and thereby to give more income variation in the group of higher income earners. The WVS captures this already, by choosing income categories to match income deciles, and the next rounds of the Gallup survey should be able to provide at least this amount of income detail.
As might be expected, the coefficient of log income drops when the basic needs are included. The drop of the income coefficients suggests some form of additional nonlinearity of the income effect, with the coefficient on log income in the equation including basic needs reflecting the value of income for aspects of life beyond running water and the presence of enough money for food.
The idea that income should matter more for those whose basic needs have not been met can be tested alternatively by dividing the sample in two: the richer part including those with enough money for adequate food, and the poorer part, including all those who have sometime in the past year not had enough money for food. The results are shown in Table  3 . Somewhat surprisingly, the coefficient on log income is slightly lower in the group whose basic food needs have sometimes not been met. To some extent this is probably due to the higher incidence of food poverty in Africa, where the estimated income coefficient is systematically below that in other regions. This in turn may be due to the greater prevalence of subsistence living in Africa, and the lesser relevance of money income. Money income may well be a less adequate measure of full income in Africa than in other regions.
There are other interesting differences between the equations for the two groups of respondents divided according to food adequacy. First, there is a significant female life satisfaction advantage among those reporting adequate food, but this is absent for those reporting inadequate food. This suggests that women are more likely than men to bear the psychological brunt of the consequences of having inadequate food for the family. Second, for those with inadequate food, the life satisfaction benefit of marriage is less, and the negative consequences of separation, divorce or widowhood are greater, in each case relative to being unmarried. Part of the gains from marriage probably flow from having greater capacity to provide for basic needs. 6 Third, those reporting lack of enough money for food are also much less likely to report having family or friends they can count on in times of trouble, to a much greater extent than can be explained by inter-country differences in this measure of social connectedness. 7 This suggests the lack of social connection is associated with a lack of food adequacy regardless of what countries the respondents live in. One possible explanation of the correlation is that the absence of social networks strong enough to provide assistance in times of need is likely to lead to a greater chance of basic needs going unmet. Additional support for this possibility is shown by the fact that the coefficients of having someone to count on and of the country averages of having someone to count on are both more significant in the smaller low-6 These patterns in coefficient differences persist within most regions when the sample is split by food adequacy. Therefore the difference in regional weightings in the global sample split by food adequacy are not responsible for the coefficient differences. 7 Thus the average values of having someone to count on are 0.89 for those with food adequacy and 0.74 for those without enough money for food. By comparison, the country averages of having someone to count on for the same two sub samples are 0.86 and 0.80, respectively. These data are from the summary statistics following the Table. food-adequacy sample. Likewise, events such as warfare might occur that simultaneously destroy social capital and reduce access to basic needs.
Returning to the discussion of basic needs, the second and subsequent columns in Table 1 and all equations in Table 2 show strong life satisfaction effects from the two measures of basic needs. While both running water and lack of enough money for food attract roughly similar coefficients in the separate equations for respondents in different regions, the summary statistics following Table 2 show that the actual prevalence of these measures of poverty is far higher in Africa, and far lower in Western Europe, North America, Australia and New Zealand, grouped together as region 1. For example, running water is found in the homes of 99% of the region 1 respondents and 73% of Asian respondents, in contrast to only 19% of those in Africa. By comparison, lack of enough money for food was reported by 9% of the region 1 respondents, compared to 21% in Asia and 55% in Africa.
The next variable added, in the third and subsequent columns of Table 1 , and all of the regional equations in Table 2 , is a measure of positive social connections, as represented by whether the respondent has relatives or friends they can count on to help them whenever help is needed. In all parts of the world, most respondents report that they have family or friends they can count on, ranging from 75% in Africa to 81% in Asia and 91% in the countries of region 1. And in all regions this social support is tightly linked to life satisfaction, with a coefficient that exceeds that on log income in every region except Asia, where the two coefficients are roughly equal. This implies income-equivalent life satisfaction for social connections that are very high indeed. It would appear that respondents in Western Europe, North America, Australia and New Zealand are richer in social as well as economic terms than those living elsewhere, and attach even higher values to such social support. The coefficient on having someone to count on is 0.88 (t=9.1), twice as high as in Asia and in Africa (approximately .44 in both regions, t=5.5, 9.5 in Asia and Africa, respectively).
Some other variables indicative of personal or community-level social capital are available for only a subset of the Gallup respondents. But they all show the high values attached to mutually supportive social connections. For example, as shown in Helliwell (2008) those who think that their lost wallets would be retuned by a neighbour or the police are more satisfied with their lives (by .15 and .22 points), as are those who express confidence in the police (.22). Respondents appear to value not only the support they get from others, but their own support for others. For instance, those who in the last month had donated money or time to an organization, or aided a stranger needing help were systematically more satisfied with their lives, especially for donations (.30) and helping a stranger (.16), as shown by the second equation in Table 4a of Helliwell (2008) .
The 4th column in Table 1 reduces the sample size to that for which observations are available for the variables added in columns 5 and 6. No significant coefficient changes result from using the smaller sample size, and the number of countries remains 105. Column 5 adds the average of each individual's binary assessments of whether corruption in their country is widespread in business and government.
For the global sample on average, an individual who thinks that corruption is widespread in business and government has life satisfaction that is lower by 0.23 points, about half the size of the coefficients on income and having family or friends to rely on. Table 2 shows that the estimated effects are largest for those living in the transition countries (Russia and Eastern Europe) and countries of region 1, and lower in Latin America, Asia and Africa. The perceived prevalence of corruption is highest in the transition countries (0.88) and lowest in region 1 (0.50). Regional averages for Asia, Latin America and Africa range from 0.77 to 0.80. There is a large variation among countries in the level of perceived corruption, both within and across regions, with Russia at .94, New Zealand at .22 and Singapore at .20. Table 4 provides a more precise way of testing for inter-regional differences in coefficients. The equation is estimated using region 1 as the base case, and tests for coefficients in other regions that are different from those in region 1. The key significant differences, as was already suggested in Table 2 , and will appear also in the panels of Figure 2 are: income coefficients are lower in Africa; effects of social connection are lower in Asia and Africa and higher in region 1 than in any other region; the effects of corruption are less in Asia and Africa, especially Asia (and, as with social connections, are greater in region 1 than in any other region), and the effects of a sense of personal freedom are also lower in Asia and Africa, and highest in region 1. Thus for social connections, corruption and a sense of personal freedom, the effects are smallest in Africa and Asia and largest in region 1.
To convert any of these effects into an income-equivalent value requires division by the estimated income coefficient. The smallest compensating differentials for non-financial aspects of life are obtained by using the income coefficient obtained if the other incomerelated variables (food and water) are removed from the equation. This gives an income coefficient of just over .5, slightly smaller than the coefficient on having someone to rely on, as estimated in that same equation. Thus having someone to rely on has a life satisfaction effect roughly ten times larger than a 5% change in income (i.e. 10<=~.54/.05).
We turn now to consider contextual effects, as measured by the national averages of variables also included at the individual level. One of the more striking results in the Gallup data is the fact that average per capita income has little effect. Earlier research using more local data has tended to find significant relative income effects 8 , and this was matched by the earlier WVS results. In Tables 1 and 2 , household incomes are measured as log levels, converted into common units by the use of purchasing power parities used in the preparation of the Penn World Tables estimates of average GDP per capita 9 . Thus 8 See Luttmer (2005) and Barrington-Leigh and Helliwell (2007) . See also Easterlin (1974) . 9 More precisely, the individual household incomes in the Gallup data are divided by their country means to get relative incomes within each country. These figures are then converted into common level form by adding the resulting relative income to the average GDP per capita in 2003 measured at Purchasing Power Parity (from Penn World table 6.2). The contextual variable is the same Penn World Table series. Thus if there are significant relative income effects at the national level the contextual variable should attract a negative coefficient. Our equations also eliminate about 2000 observations where the reported family income is below 2% of the national average. Almost all of these observations report zero income. This if there are any significant relative income effects at the national level we would expect to find the contextual national GDP per capita entering with a negative sign. There is a significant negative effect in the most basic global equation in column 1 of Table 1 , but this becomes smaller and insignificant in the more fully specified equations. This suggests that in the Gallup ladder data any relative income effects at the national level are being substantially offset by the effects of other excluded variables that support life satisfaction in the richer countries 10 . In particular, the national average should reflect all the tax-funded public good consumption and income supports that are largely missing from measured variables.
The estimation of contextual effects at the national level is limited by small sample sizes and a large number of possible hypotheses. It is especially hard to estimate these effects separately by regional groupings, as the number of countries is only about 20, and intercountry variations within each region tend to be smaller than in the global sample. We are therefore not surprised that there are no significant patterns of contextual effects in the regional equations of Table 2 . In Table 1 , the contextual variables are included in every equation. In equations before the ones where the variable is entered at the individual level, the coefficients represent the combination of individual and contextual effects, and are therefore often significant. To see the properly measured contextual effects, at the global level, we must look at column 6 of Table 1, which includes both individual and contextual effects for all of the variables.
Country-by-Country Modelling of Life Satisfaction
The basic estimation form for analysis of individual life satisfaction within each county is: (2) LS ij = α j + δ j ln (y ij ) + µ j X ij + ε ij where LS ij is individual life satisfaction measured on a scale of 0 to 10, y ij is household income, and the X ij are other individual-level variables. The estimates α j , δ j , and µ j are specific to country j. The entire explanatory power of equation (2) comes from explaining cross-sectional individual-level variance within a specific country, with differences between countries showing up as differences in constant terms and the estimated coefficients.
The national samples are fairly small, averaging 1000 in the first place, but rendered smaller by lack of data on key variables, especially household income. As further annual waves of the Gallup World Poll are undertaken, it should be able to identify more precisely any resulting cross-country or cross-cultural differences in the correlates of life satisfaction. Figure 1 shows histograms of the coefficients from all 105 country adjustment raises and tightens the estimate of the coefficient on log income, as does the use of the Penn World Tables to convert national data to internationally comparable levels. 10 Alternatively, since the biggest reduction in the coefficient on national income happens when the basic needs variables are added, the reduction in the relative income effect may be due to the large positive crosscountry correlations between national income and the attainment of basic needs. It is one more reason for the issue to remain open. equations, while the various panels of Figure 2 divide the countries and coefficients by region. Table 6 displays the estimated coefficients and t-statistics for the 105 countries. The model in these estimations is identical to that in the last column of Table 1 , except that all country-wide averages drop out due to lack of variations within a country.
Preliminary assessment of the cross-country distributions of coefficients seem consistent with the view that most of the variables found to be important at the individual level in the global sample are also significant in most of the individual countries. For example, food inadequacy, which has substantial variance within each country, has significant (as measured by an absolute t-value>2) negative coefficients in 81 of the 105 individual country regressions, while the running water variable, which has much more of its variance between countries, has significant positive coefficients in only 26 of the 105 regressions. The social support variable has significant positive coefficients in 69 of the regressions, and the corruption variable in 35.
The quadratic pattern of age effects is almost universal, with 89 countries having coefficients that are negative on age and positive on age squared. The gender effect for males is negative in 78 of the 105 countries, although significantly so in only 23. The other demographic variables are also fairly weakly defined in the national samples, reflecting the small sample sizes and the variety of individual experiences.
The log of household income is positive in 103 of the 105 country regressions, and significantly so in 91 cases. This is so even though the equations contain two other income-dependent variables: adequacy of money for food, and running water in the home. For all variables the means of the country coefficients are very close to the values estimated in Table 1 , as would be expected if the national samples were drawn from a global population with broadly similar responses to these variables. Figure 3 provides a graphic example of the cross-national consistency of parameters estimates by showing the individual coefficients for India, juxtaposed with those for Asia as a whole, and for the global sample.
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Finally, it is necessary to address more directly the experimental (e.g. Heine and Norenzayen 2006) and other evidence (e.g. Kahneman 1999 , Diener and Suh 2000 , Kahneman and Riis 2005 that cross-national comparisons of retrospective assessments of subjective well-being are rendered difficult or possibly uninformative by cultural differences in the ways in which questions are interpreted, scales are used, values are determined and answers are framed (Heine et al 2002, Schmidt and Bullinger 2007) . What is meant by culture in this context? Matsumoto (2000) defines culture as "a dynamic system of rules -explicit and implicit -established by groups in order to ensure their survival, including attitudes, values, beliefs, norms, and behaviours …communicated across generations, relatively stable but with the potential to change across time." This bears striking similarities to the OECD (2001) definition of social capital (Putnam 1993 , Halpern 2005 as "networks together with shared norms, values and understandings that facilitate co-operation within and among groups". In international research into the well-being consequences of differences in the quality of social capital (Helliwell and Putnam 2004) , it is presumed that key aspects of social norms (e.g. trust) can be meaningfully measured and compared across cultures and over time. The use of pooled international samples with constant coefficients implies also that the well-being consequences of different levels of trust, for example, are comparable across cultures.
Our research and results suggest that some of the key inter-cultural differences in norms and values emphasized in the literature are supported in the subjective well-being data of the Gallup World Poll. For example, the well-being costs of living in a society with high perceived levels of corruption in business and government appear to be slightly less in countries where corruption is a long established feature of the status quo. Similarly, the well-being value attached to a sense of personal freedom is slightly higher in societies classed as individualistic rather than collectivist. But while these differences qualitatively confirm some key experimental cross-cultural findings, what appears to us remarkable is that application of the same well-being equation to 105 different national societies shows the same factors coming into play in much the same way and to much the same degree. This is illustrated by Figure 4 , which shows actual and predicted values of life satisfaction obtained by applying the same model, with coefficients restricted to be the same for all countries 12 . Thus the international differences in predicted values are entirely due to differences in their underlying circumstances.
Conclusion
We have estimated the same life satisfaction equation for 105 countries. The results are strikingly consistent among countries, cultures and regions. Thus it would appear that the large international differences in life satisfaction are not due to differences in underlying preferences but to identifiable differences in life circumstances. Since these results are based on a single cross-section within each of the countries, with samples averaging less than 1,000, new rounds of survey evidence should enable more precise estimates within each country, testing of a broader range of underlying models, and first attempts to disentangle some of the complex dynamics that underlie the cross-sectional correlations reported here. Standard errors in brackets, * significant at 5%; ** significant at 1% †: The two columns in the table are split-sample estimations according to respondents' answer to whether there have been times in the past twelve months when they did not have enough money to buy food that they or their family needed. 
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